the radioiodinated 9S receptor, and association of the serum protein with the chromatin was limited to a very little extent. The 131I-labeled 9S receptor-dihydrotestosterone complex associated with the chromatin was found to be preferably distributed into the non-histone protein as well as the DNA itself of the chromatin. The radioactivity lost by dehistonization of the chromatin was almost negligible. Furthermore, the cytosol 9S receptor fraction bound to 3H-dihydrotestosterone was purified about 100 fold by the two consecutive column chromatographies. The partially purified receptor fraction which was labeled with radioiodine incorporated mostly into nonhistone protein and DNA fractions.
It has been postulated that at least a part of the mechanism of the action of androgen in its target organs is involved in alteration of transcriptional properties of the chromatin by androgen (Mangan et al., 1968; Liao and Lin, 1967; Couch and Anderson, 1973) . Recent investigation demonstrated that, in rat ventral prostate, testosterone was rapidly converted to dihydrotestosterone (Bruchovsky and Wilson, 1968; Tamaoki, 1973) , which was selectively retained in the nuclei (Bruchovsky and Wilson, 1968; Liao, 1968 Mainwaring, 1969) and particularly into their chromatin (Mangan et al., 1968; Mainwaring and Peterken, 1971) . It was previously reported (Fang et al., 1969; Unhjem and Tveter, 1969) that the cytosol receptor proteins were characterized by the organ-specificity and specific affinity for dihydrotestosterone. Dihydrotestosterone can be incorporated in vitro into the prostatic nuclei in the form of the complex bound to the receptor (Nozu and Tamaoki, 1975) . All these informations related to nuclear incorporation of the specific receptor protein were based on the experimental observation obtained by tracing the radioactivity of the steroid bound to the receptor. Radioisotopes Na131I (protein iodination grade, NEZ 035H) was purchased from New England Nuclear Corp. (Boston, MA) and was used for iodination of proteins.
1, 2-3H-Dihydrotestosterone (44 Ci/mmole) was also obTissue preparation Ventral prostates of adult rats (the Wistar strain, about 10 weeks of age) were isolated after decapitation, then decapsulated and homogenized in an icecold 0.25 M sucrose solution (pH7.4), using a Polytron 20 OD (Kinematica, Luzern, Switzerland) . The homogenates were filtered through four layers of nylon net (200 mesh) and were centrifuged at 800 x g for 20 min to obtain a crude nuclear pellet. The purified nuclei were prepared from the pellet as previously described by Nozu and Tamaoki (1975) ,. with some modifications of the method of Maggio et al. (1963) .
The cytosol fraction was obtained as the supernatant fluid after centrifugation of the 800 x g supernatant fluid at 105,000 x g for 60 min. Measurements of radioactivities of 131I and 3H, and content of protein Radioactivity of 131I was determined in a well-type gamma scintillation counter (Automatic Gamma Well Counting System, Nuclear Chicago, Des Plaines, IL). Radioactivity of 3H was measured by a liquid scintillation spectrometer (LS-250, Beckman, Fullerton, CA) in a toluene scintillator, after extraction with dichloromethane or leaving the samples for sufficient time to allow decay of 131I. Protein was determined by the copper-Folin method (Lowry et al., 1951) , and also biuret method (Gornall et al., 1949) .
Fractionation of cytosol receptors

Sedimentation of steroid-receptor complex
Continuous sucrose gradient ( 5-20% w/w, linear), containing 0.01M Tris-HCl buffer (pH7.4), 0.05mM EDTA and 0.5mM 2-mercaptoethanol was prepared in a rotor with swinging buckets (RPS-40T, Hitachi, Tokyo) by a density gradient maker (Hitachi, Model DGK-U). For the receptor protein extracted from the nuclei, 0.5 M KCl was present in the sucrose gradient, but for cytosol receptor protein KCl was omitted from the gradient solution. The sample (0.2ml) was layered on the top of the gradient solution, and centrifuged at 36,000rpm for 16hr in an ultracentrifuge (65P, RPS-40T rotor, Hitachi). Fractions were collected from the bottom of the tube by the usual method (Weigle et al., 1959) . Estimation of sedimentation coefficient was made by the method of Martin and Ames (1961) , using bovine serum albumin as the reference. peaks. In the region of the shoulder of 131I (Fraction No .24), however, no significant activity of 3H was detected. At the top of the tube, tritium due to free steroid was detected, but not radioiodine. As a control, sedimentation profile of the native 9S receptor bound to 3H-dihydrotestosterone was shown in Fig. 1B , where the peak of the tritium located in the similar positions to those of the above stated 131I and 3H in Fig. 1A . containing 0.5mM CaCl2 and then washed with 1.0% (v/v) Triton X-100 in 0.25M sucrose solution. Thus, washed nuclei were followed by the isolation procedure of the chromatin, as described in Methods. As shown in Fig. 4 , incorporation of 131I-labeled 9S receptor in the washed nuclei increased with the elapsed time and reached the maximum at about 10min. Thereafter, the same level was kept for the following 50min.
In their chromatin fraction, the association of the radioactivity due to 131I-labeled 9S receptor similarly increased in early period of the incubation and showed a plateau after 20min.
The rate of incorporation of the radioiodine into the chromatin fraction was considerably low, as compared with that in the whole nuclei. While the 131I-labeled serum protein revealed a similar tendency to that of the cytosol 9S receptor, but relatively lower rate of the incorporation was noted, especially into the chromatin less than one fifth of that of the cytosol 9S receptor. Partial purification of the receptor bound to 3H-dihydrotestosterone and incorporation of the purified complex into the nuclei after radioiodination
When the 3H-dihydrotestosterone-cytosol receptor complex was subjected to a DEAESephadex column chromatography, three radioactive peaks were observed in the elution profile (Fig. 5) . Among them, the first 10mM Tris-HCI Buffer (pH 7.4) 0.05M NaCl 0.2M NaCl 0.8M NaCl one major and one minor protein bands in a polyacrylamide gel electrophoresis. The residual part of the complex fraction was radioiodinated as previously mentioned, and then iodinated receptor fraction bound to the dihydrotestosterone was incubated with the purified nuclei under the same condition as the above mentioned.
After the incubation, chromatin fraction was separated from the nuclei, and was further fractionated into the constituents, as previously described.
Then the radioiodine bound to the receptor fraction was found to incorporate into non-histone fraction (48%), DNA fraction (40%) and histone and other residual part (12%). The detailed results is to be reported elsewhere together with the results of the furthermore purified receptor. receptor and 3H-dihydrotestosterone extracted from the nuclei at the 5S position suggests that the cytosol 9S receptor is transported into the nuclei as the complex of the receptor bound to dihydrotestosterone (Nozu and Tamaoki, 1974) . Therefore, the specific receptor detected in the nuclei of the target organ was established directly to originate in the cytosol receptor. The S values of the 131I-labeled cytosol 9S receptor and the nuclear receptor were essentially in agreement with the previously reported values (Mainwaring and Peterken, 1971; Unhjem and Tveter, 1969) measured by tracing the radioactive steroid bound to the intact receptor. Possible interrelationship between the cytosol 9S receptor and nuclear one (5S) is postulated as the following two cases: Firstly, it is assumed that the cytosol receptor complex (9S) itself is incorporated into the nuclei and present as a 9S protein, but during extraction from nuclei with KCl solution, the 9S receptor dissociates into the 5S. Secondly, cytosol 9S receptor transforms to 5S immediately before transport of the complex into the nuclei, as proposed by Jensen et al. (1968) and Gorski et al. (1968) as the two-step interaction theory.
Recently we found (Nozu and Tamaoki, 1975 ) that 9S and 5S receptors which specifically bound to dihydrotestosterone existed in the cytosol fraction at low ionic strength, and the 9S receptor played a role in transport of dihydrotestosterone in the nuclei but not 5S receptor. In the present experiment, incorporation of the 131I-labeled two receptors into the nuclei was examined (Table 1 ). The radioactivity which was removed by washing with the Triton X-100 solution was considered as being partly adsorbed on the surface of the nuclei or on the nuclear outer membrane, since the treatment of the nuclei with the detergent solution was histologically confirmed as the method of removing specifically the outer membrane (Blobel and Potter, 1966; Anderson et al., 1970) . In the washed nuclei, a remarkable difference was noted. between 9S and 5S receptors. The radioactivity of 9S receptor associated with the chromatin in the presence of dihydrotestosterone was markedly higher than that of 5S receptor. This evidence suggests that the chromatin has specific acceptor sites which can retain the 9S receptor-dihydrotestosterone complex. Incorporation of the 131I-labeled 5S receptor into the nuclei was significantly less than that of the labeled. cytosol 9S receptor. Furthermore, association of 5S receptor with the chromatin and its components could be ignored. In this regard, we recently reported (Nozu and Tamaoki, 1975 ) that the cytosol 5S receptor which was prepared in low ionic strength had no function as the carrier of dihydrotestosterone into nuclei, although it was able to bind dihydrotestosterone, and its nature as protein was similar to Complex I protein characterized by Fang and Liao (1971) . It was shown that dehistonization of the chromatin resulted in only a little reduction of the available binding site of the receptor complex, and most of the radioactivity bound to the receptor was distributed in the non-histone protein (acidic protein) and DNA fractions (Table 1) . The partially purified receptor bound to dihydrotestosterone was also found to incorporate mainly into non-histone protein and DNA fractions, being compatible with the results obtained by the receptor fraction simply purified by a Sephadex G-100 gel filtration. In this regard, the purified progesterone receptor of chick oviduct was reported as consist of two different subunits which respectively bound to non-histone protein and DNA in the chromatin (O'Malley, 1975) . The previous observations (Mainwaring, 1971; Couch and Anderson, 1973) indicated that 3H-dihydrotestosterone incorporated into the nuclei was mainly located in the non-histone proteins of the chromatin. Spelsberg et al. (1972) demonstrated of the reconstituted chick oviduct chromatin that the acceptor site of the non-histone proteins for the 3H-progesterone-receptor complex was different from the site involved in maintaining open transcription. In addition, it was recently observed (Clemens and Kleinsmith, 1972; Mainwaring and Kleinsmith, 1972; Mainwaring and Irving, 1973 ) that 3H-labeled steroid which formed compex with the cytosol receptor bound directly to DNA. Mainwaring and Peterken (1971) had indicated that the non-histone proteins in the chromatin of rat prostate could play a major role in controlling tissue-specificity of binding to the chromatin. The fact that the non-histone proteins were sufficiently tissue specific and heterogeneous (Teng et al., 1970) suggests their involvement in the maintenance of tissue-specific binding of the steroid-receptor complex to the chromatin. On the contrary, the binding to DNA of the 3H-labeled steroidreceptor complex did not clearly show tissue-specificity (Mainwaring and Peterken, 1971) , but the complex did not bind to DNA of different species (Clemens and Kleinsmith, 1972) . Therefore, it is suggested that the cytosol receptor complex was able to distinguish between self and non-self DNA and recognize the specific sequential residues of the DNA. In fact, certain cytoplasmic protein was reported to have function of binding to the nuclear component (Schweiger and Spitzauer, 1972) . In case of pursuing the steroidreceptor complex by tracing only tritium of dihydrotestosterone, however, non-receptor proteins without binding to the steroid was not detected, even if the non-receptor proteins were contained in the partially puri- 
